INTRODUCTION
In 1964 residues of a number of chlorinated hydrocarbon insecticides were discovered in Sandwich terns (Sterna sandvicensis) and spoonbills (Platalea leucorodia), which were seen dying or found dead at the island of TexeI in the Dutch Wadden Sea (KoEMAN & GENDrltEN 1965 , 1966 . The symptoms, tremors and convulsions, suggested that the birds were poisoned, probably by neurotoxic compounds.
A detailed study was made in the Sandwich tern colony at the island of Griend in the Wadden Sea, covering the breeding periods in 1965 and 1966 , in order to determine the toxicological significance of the mentioned insecticide residues. The colony on this island had decreased in numbers from more than 20.000 pairs about ten years ago, to less than 1000 pairs now.
Also fish were caught in the Wadden Sea, of the kind which served as food for the terns: sprat (Clupea sprattus), juvenile herring (Clupea harengus) and sand-eel (Ammodytes Ianceolatus).
Both terns (issues and eggs) and fish were analysed for their contents of chlorinated hydrocarbon insecticides with the help of gas-liquid chromatography, supplemented with thin-layer chromatography.
RESULTS AND DISCUSSION
In 1965 mortality was observed in Sandwich terns of different age classes: puIli, older young birds and adults. In the laboratory it had been found, that chickens of hens, newly hatched from eggs containing amounts of dieldrin dosed artificially, contain this compound mainly in the tissues. During the first two days, however, these chickens were not yet fed, and had to use their reserve fat. The insecticide present in this came free into the blood, and under certain circumstances caused the death of the animals (KoEMaN et al. t967a) . From a comparison of the residues found in the organs and blood of the Sandwich terns with those in the experimentally poisoned chickens, it could be concluded that insecticides were indeed responsible for the death (KoEMAN et al. 1967b) .
In nature this indirect intoxification was observed not only in pulli, but also in older young birds, especially after a period of bad weather during which it was impossible to get food. Even in adult birds this phenomenon has been observed. several of the Dutch Wadden islands and feed almost entirely on sea-organisms in this area, died on their nests during the breeding period. If breeding, they do not feed for some weeks, and it has been found that the concentration of insecticides in the blood increased 20-fold during this period.
In 1966 the mortality of the Sandwich terns observed in the previous years failed to occur. This could be correlated with a decline in the tissue levels of telodrin and dieldrin, both in birds and fishes. For example, the results for fish are presented in Table 1 .
The environmental contamination was studied in a broader scope by comparison of the residues in the eggs of different tern species, sampled in Ireland, Great Britain, The Netherlands and Western Germany (Fig. 1) .
The results, presented in Table 2 , show that there is a marked difference qualitatively as well as quantitatively, between Ireland and Great Britain on one hand, and The Netherlands and Western Germany on the other.
The distribution of the insecticides in the Dutch and West Germany coastal environment was studied further by using the mussel (Mytilus edulis) as indicator organism. This choice was based on work in the United States with oysters, where it had revealed that lamellibranchiate molluscs concentrate chlorinated hydrocarbon insecticides as a consequence of their filter-feeding habit (BuTLrl~ 1966) . In August 1965 mussels were sampled at about 20 places alongside the Dutch coast. The residues of chlorinated hydrocarbons proved to be highest near the mouth of the river Rhine, and on places North East of this. This corresponds with the outflow of the river water into the sea: it moves alongside the Dutch coast in a North East direction, and enters the Wadden Sea.
The samples were shown to contain telodrin, an insecticide not used in Europe. It is or was manufactured, however, by a chemical industry near the mouth of the river Rhine. It was very likely that the telodrin originated from this plant, by means of its effluents. It is of interest to note, that in August 1964 art explosion took place in the factory, with loss of a large amount of telodrin into the environment (Telodrin intoxicaties 1965).
In the summer of 1966 the mussels were sampled at 5 places North East of the mouth of the river Rhine. From the results shown in Table 3 it can be concluded that the insecticide residues now again were highest at the location nearest to the river (Scheveningen) and declined in a Northern direction. Table 3 Residues of chlorinated hydrocarbon insecticides in mussels (Mytilus edulis) sampled at different places alongside the Dutch and West German coast, and at one place on the Britain coast ( Fig. 1) , during summer 1966. DDE see comment in Table 1 Sampling In these samples telodrin was below the detection limit . It seems to have disappeared shortly a~er the first sampling in the summer of 1965. This may be shown in Table 4 . However, in 1966 it was still present in fishes (Table 1) , in terns' eggs (Table  2) , and even in 1967 it was still found in dead eiderducks on the island of Vlieland.
The chemical firm, situated in the Rotterdam industrial area near the mouth of the river Rhine, was kept informed about the results of this study from the beginning, and elaborate measures were undertaken to prevent the release of insecticides by means of the waste water. The decline in the residues of telodrin found in Mytilus edulis, as shown in Table 4 , may probably be regarded as the result of these precautions.
The firm does not produce only telodrin, but also dieldrin and endrin. The resb dues of the latter two insecticides found in Mytilus edulis might also have resulted from industrial pollution by the same source. It is, however, difficult to ascertain this, because of the possibility of environmental contamination by agricultural use -or Table 4 Residues of chlorinated hydrocarbon insecticides in mussels (Mytilus edulis) sampled at Scheveningen. DDE see comment in Table 1 Residue misuse -in the basin of the river Rhine. To evaluate this, further work is planned to determine the degree of contamination higher up the river. The results of this and other studies in the same field will be reported in full detail elsewhere. The facts presented make it quite clear that even in the marine environment one has to be extremely carefull with the disposal of persistent chemicals, particularly of types which are being accumulated in plants and animals. SUMMARY 1. Sandwich terns (Sterna sandvicensis) of a colony in the Dutch Wadden Sea, which were seen dying in tremors and convulsions, were analysed for their contents of chlorinated hydrocarbon insecticides. These proved to be present in considerable concentrations. 2. The concentrations found were compared to those present in chickens of hens, poisoned in the laboratory. The amounts present in the dying or dead Sandwich terns were high enough to cause their death. 3. Tern eggs from different coastal places in Ireland, Great Britain, The Netherlands and West Germany were sampled and analysed for these compounds. The amounts of dieldrin, telodrin and endrin in the eggs from the first two countries were much lower than those in the eggs from the last two ones. The amounts of DDE were quite the same.
Tern food fishes (Clupea sprattus, Clupea harengus and Ammodytes lanceolatus)
were sampled in the Dutch Wadden Sea and analysed. They contained considerable amounts of chlorinated hydrocarbon insecticides. 5. Mussels (Mytilus edulis) were sampled at a series of locations alongside the Dutch coast. The highest concentrations of the insecticides were found on places near the mouth of the river Rhine. Also telodrin, an insecticide not used in Europe, was found. 6. A big insecticide producing industry near the mouth of the river Rhine was informed of these facts. Measures taken by this form resulted in a decrease of the amounts of telodrin in the coastal North Sea environment.
